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My Planet, Earth

NASA’s mission is

M To understand and protect our home plane

B To explore the Universe and search for life

M To inspire the next generation of explorers
as only NASA can.



You may obtain the official Entry Packet
for the 2002-2003 competitions by
downloading it from the NSIP web site,
http://education.nasa.gov/nsip, or you
may contact us by e-mail (info@nsip.net)
or by telephone at 1-800-848-8429.

National Aeronautics and
Space Administration

NASAs vision for the future is:
W To improve life here,
B To extend life to there,
| To find life beyond.

NASA's mission is:
B To understand and protect our home planet,
B To explore the Universe and search for life,

| To inspire the next generation of explorers
as only NASA can.
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My

Planet

4 nNsip

arth is a system of wonder-

fully interconnected parts

working together. Notice how
the natural and designed parts
work together: clouds, soil, trees,
birds, bugs, rivers, lakes, roads,
cars, towns, bridges,dams ...
all contribute to shaping this
amazing world.The connections
happen at the local level (your
neighborhood), at regional levels
(such as your local watershed),
and all the way to the global
level. Scientists investigate Earth
at all of these levels, and with the
help of satellite observations
they have created a rich perspec-
tive on our home planet: the
Earth is a marvelous home to
myriad complex interactions
among air, water, land, and life.

Resource Guide: My Planet, Earth Competition 2002-2003

What Your Students
Will Learn

Choose a study site near the
school, and divide the class into
four teams so that each observes
a different aspect of the environ-
ment: air, water, land, and life.
Once they share and compare
notes, the teams will find that
some of their observations over-
lap.The interaction among teams
mirrors the interaction of air,
water, land and life. This sets the
stage for an open-ended explo-
ration of the planet within the
familiar environment of their
neighborhood—with a focus on
their own discoveries and ques-
tions. With your help, students will
put their observations together in
words, pictures, maps, photo-
graphs, diagrams and graphs to
show the connections among dif-
ferent parts of the big picture.

Students will learn fundamental
inquiry and investigation skills in
accordance with national stan-
dards for science education:

B Develop skills of scientific
inquiry.

B Learn core concepts of Earth
science.

B Understand concepts of
systems, components and
connections.

B Understand the linkages
between a site and the local
geography.

B Use measurements, graphs,
and diagrams to convey sci-
ence concepts.

B Appreciate science within per-
sonal and social perspectives.

B Work collaboratively as team
members.

B Communicate more clearly
and effectively.

http://education.nasa.gov/nsip



Let's Go Qutside!

Explore Planet Earth
in Your Own

Neighborhood

he following multi-stage process

is intended to help you and your

students select a study site, ob-
serve and collect data, pool your
findings, and write a report together.
Creativity is encouraged, so feel free
to use whatever approach works for
you and your students. Use your
favorite activities to get students
actively observing, drawing, meas-
uring, and learning!

Sample activities are included in
this guide. A sample worksheet for
recording student observations and
questions is also included (“Appen-
dix: My Planet, Earth—Sample Ob-
servation Log,”p.19).Itisonly a
sample and its use is not manda-
tory, so feel free to use or modify it
to suit your needs. If your students
already keep a science journal, then
they may not need a separate
worksheet. In any case, note the
important features of the work-
sheet and adapt these to your
needs and circumstances.

http://education.nasa.gov/nsip

I. How to Choose a
Study Site

Divide your class into four teams.
Assign a different aspect of the
environment to each team:land, air,
water, and life. Students should grab
their science journals and head out-
side to the study site you choose
where they will note what they see,
hear, smell and touch at their study
site. Your site should be an area in
their local environment on which
they can walk about, make observa-
tions and collect data. If it is private
property, your group will require
permission to be there. It should be
convenient to the school so stu-
dents can visit it safely, and it
should be free of any hazards that
might cause injury. (Note: Air is a
hard thing to observe, especially for
young students! You may want to
alert them to the few accessible
observations, like air temperature in
sun vs. shade, and wind direction.
Also include that portion of life that
lives in the air.This will allow them
to work with more than “thin” air!)

Il. Do You See What | See?

Your students should visit their site
more than once. Initially, they should
simply observe with an open mind.
Each team will observe and take
notes on elements of the site that
have to do with their assigned
environmental category. Wherever
possible and appropriate, students
should measure and graph aspects
of the world they are observing.
Encourage them to notice as many
elements as possible—soil, water,

NSIP

ground cover, shrubs, trees, birds,
weather, sunlight, etc. On repeat
visits, they should look for more
details and notice changes from
previous visits. Students should
record their observations, includ-
ing sketches and the questions
that they come up with, in a note-
book. It helps to take photos so
that descriptive details can be
recalled and further developed
back in the classroom. (Refer to the
“Simply Observing” activity, on p.
11 of this Guide). In correlation
with their site observations, stu-
dents should learn more about
how Earth as a planet operates.
See the “Resources” section of this
Guide (on p. 18) for some starting
points, for example, Our Mission to
Planet Earth, (a NASA K-4 Guide),
How the Earth Works, and Nature
Cross-Sections.

lil. Describe the
Parts and Connections

Students should list the key things
that they see in the study site, and
then describe how these things are
interconnected. Include the most
immediately observable features,
such as the color and texture of
the soil, the birdsongs they hear,
the kinds of trees and plants they
find, squirrels, bugs, hills and val-
leys, sunny and shaded areas, pud-
dles and ponds, trails, clouds, and
other features. Also include con-
nections that are not directly ob-
servable, such as the trees drawing
nutrients from the soil. Students
should draw pictures with captions
and labels illustrating the compo-
nents and connections.

If your school is in the middle of
the city: you might pick a nearby
park, and observe the same com-
ponents—sunlight, plants, birds,
animals, water, weather, and soil—
but add people to the scene, and
observe how their presence affects
the natural setting.

Resource Guide: My Planet, Earth Competition 2002-2003 5
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IV. Collect and

Display Data

Students should collect data that
help them answer questions that
they have brought up over the
course of their visits to the site.
They may also want to gather
data to add more detail to their
picture of the study site. Activities
included in this Guide, in addition
to books listed in the “Resources”
section, will provide some tried
and true education products.
Students may use measuring tape
to measure the site’s dimensions.
You might observe, identify and
count types of plants, measure
any bodies of water, list names of
birds, measure rainfall over a
period of time, or determine the
number of hours of sunlight per
day. If the site is urban, students
might measure the surface area
available for plants (whether in
parks or planters), find areas
where pigeons congregate and
count them, or determine where
rainfall goes after it hits the sur-
face.Work with your students.
Encourage them to use the data
to deepen the description and
representations of their site. Your
descriptions and pictures of the
site might raise new questions
and issues which, in turn, may
lead to new data collection.

V. The Big Picture:
The Whole Class
Makes the Connection

Back in the classroom, student
teams will come together and
compare notes. The whole group
should look for overlapping
observations and note connec-
tions, for instance, between the
observations of the land team
and the water team. With your
help, students will pool their
observations together in the form
of pictures, words, and arrows
connecting different parts of the
big picture. Once they share and
compare notes, the teams will
find that some of their observa-
tions overlap.The resulting inter-
action among teams will mirror
the interaction of air, water, land,
and life. This sets the stage for an
exciting open-ended exploration
of the planet within the familiar
environment of their neighbor-
hood.You may also use other
sources of information about the
site: a topographical map of the
region, a guidebook to plants and
animals, or a local expert, a park
ranger for example, who has
studied the area and can answer
students’ questions directly. These
resources will help your students
understand the larger context
around the study site.

http://education.nasa.gov/nsip



V1. Putting It All Together:
Prepare Your Report

Ultimately, you and your students
will prepare and submit an
integrated report on “My Planet,
Earth.”The report will describe
your study site, with a particular
focus on its key components and
interconnections, and students’
own questions. It should clearly
demonstrate teamwork between
teacher and students. The report
will be judged on the quality of
the observations, questions, and
demonstrated level of under-
standing. The report should
include a written component plus
visuals, such as illustrations, maps,
photos, or graphs.The maximum
length is 1,500 words, excluding
the illustrations and resource
credits. Your report should have
the following components:

I. Study Site Description—
Teacher and students select,
observe, and describe a study site
that is near their school with
dimensions of about 100 x 100
meters. The teacher will provide a

http://education.nasa.gov/nsip

written description of the site,
accompanied by students’ draw-
ings, maps, photographs, dia-
grams, and/or graphs. Student
teams will describe what they
observed and raise questions
about how the different parts of
the study site might be related.
The teacher will create a clearly
labeled illustration of the site and
its components, and use arrows
to show the relationships that
students have discovered and
described.The illustration should
accompany a description written
by the teacher.

Il. Research Basis—Describe how
you conducted your research.The
teacher will describe what meas-
urements and observations were
made by each group and how
these were recorded. Provide a
statement regarding what was
done before you went to the field:
what information, concepts, and
skills were taught? For example,
you may have prepared students
with a unit on geography, or Earth
science; or perhaps you used
activities on how to make and

record observations, or how to
use maps, rulers, and thermome-
ters. Describe the tools or instru-
ments that students used for the
project.

11l. Resource Credits—The
teacher will list all reference
books, periodicals, web sites,
images, and people (including
names, work titles, and type of
help provided) that contributed
to the project. This section is not
included in the word count.

You are advised to examine the
Judging Rubric in the next section
(pp. 8-9) to get a clear idea of
how these components will be
evaluated.

NSIP Resource Guide: My Planet, Earth Competition 2002-2003
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My Planet, Earth
Judging Rubric
Grades 5-8, 9-12

This rubric is designed for all grade levels.
Teachers should adapt the rubric to match
their students’ ability levels.

Entries must meet the following minimum standards.
Entries not in compliance will not be judged.

m Entries must include student research questions and student-generated
observations of the study site.

A. FOCUS OF INVESTIGATION & RESEARCH 60 Points Maximum

1. QUESTIONING 2. CORE CONCEPTS 3. DATA COLLECTED 4. DATA SHARING
States why study site was Were earth science core Were examples of student Were student graphs
chosen, and what study concepts developed? How? evidence/data provided? provided? Was data sharing
topics were selected? demonstrated?

LEVEL

0 Lacks “big idea” question No core earth science con- No original student pictures, No original student graphs,
on why the study site was cepts developed through measurements, or data are charts, or tables are present.
chosen. Lacks questions on earth science activities within present. Little evidence of teamwork.
specific study topics. a process of investigation.

1 Lacks “big idea” question One core earth science con- Some original student Some original student-made
on why the study site was cept developed through earth pictures, measurements, and graphs, charts, and/or tables
chosen. A few questions on science activities within a data collecting sheets are are present. Some evidence
specific study topics. process of investigation. present. of teamwork.

2 Lacks “big idea” question More than two core concepts Many original student pic- Several original student-
on why the study site was of earth science documented tures, measurements, and data made graphs, charts, and/or
chosen. Several follow-up within an investigation. collecting sheets are present. tables are present. Teamwork
questions on specific study Detailed description of process obvious.
topics. through observations.

3 States “big idea” question More than two core concepts Most original student pictures, Most original student-made
on why the study site was of earth science documented measurements, and data col- graphs, charts, and/or tables
chosen and provides list of within an investigation. and lecting sheets are present. are present. Demonstrates
specific follow-up questions. addressed in an organized collaboration with teamwork.

way. Detailed description of
process of gathering observa-
tions and doing activities.

4 Clearly states “big idea” Four or more core concepts of | All original student pictures, All original student-made
question on why the study earth science documented measurements, and data col- graphs, charts, and/or tables
site was chosen and provides within an investigation.and lecting sheets are present. are present. Collaborative
interconnected set of follow- addressed in an organized Research presented in teamwork obvious.
up questions. way. Detailed description of creative way.

process of gathering observa-
tions and doing activities with
original student observations.
Level x 5= Level x 5 = Level x 25 = Level x 25 =
points points points points
Subtotal points from this page
8 NSIP Resource Guide: My Planet, Earth Competition 2002-2003 http://education.nasa.gov/nsip




My Planet, Earth
Judging Rubric

B. DATA & ANALYSIS 40 Points Maximum

5. REFLECTION ON 6. STUDENT 7. TECHNOLOGY 8. APPLICATION

LOCAL GEOGRAPHY DISCUSSION CONNECTIONS Did students apply what

Did the data raise Record of student discussion What data collection they learned to broader

follow-on questions about of data and questions. tools were used? social and personal issues?
LEVEL || “whereand why”?

0 No report of exploring geogra- | No student record of student No documentation of No evidence of links between
phy issues of where and why. discussions and related activ- utilizing technological the topic and problem-solving
No student review of data and | ities and/or experiences. resources (thermometers, skills when applying what was
ongoing questioning. rulers, hand lens, computers, learned.

handheld probes, etc.).

1 Incomplete report of exploring Incomplete student record Incomplete documentation Some evidence of links be-
geography issues of where and of student discussions and of utilizing technological tween the topic and problem-
why. No student review of data | related activities and/or resources (thermometers, solving skills when applying
and ongoing questioning. experiences. rulers, hand lens, computers, what was learned.

handheld probes, etc.) and
some understanding of core
concepts of Earth science.

2 Acceptable report of exploring Acceptable student record Acceptable documentation Acceptable evidence of
geography issues of where and | of student discussions and of utilizing technological links between the topic and
why. Some student review of related activities and/or resources (thermometers, problem-solving skills when
data and ongoing questioning. | experiences. rulers, hand lens, computers, applying what was learned.

handheld probes, etc.) with
some understanding of core
concepts of Earth science.

3 Comprehensive report of ex- Comprehensive student Comprehensive documenta- Comprehensive evidence
ploring geography issues of record of student discussions tion of utilizing technological of links between the topic
where and why. Includes and related activities and/or resources (thermometers, and problem-solving skills
detailed student review of experiences. rulers, hand lens, computers, when applying what was
data and ongoing questioning. handheld probes, etc.) with learned with personal or

understanding of core con- social perspectives.
cepts of Earth science.

4 Exemplary report of exploring Exemplary student record of Exemplary documentation Exemplary evidence of
geography issues of where student discussions and of utilizing technological links between the topic and
and why. Includes detailed related activities and/or resources (thermometers, problem-solving skills when
student review of data and experiences. rulers, hand lens, computers, applying what was learned
ongoing questioning. handheld probes, etc.) with with personal or social

understanding of core con- perspectives.
cepts of Earth science.
Level x 2.5 = Level x 25 = Level x 2.5 = Level x 25 =
points points points points

http://education.nasa.gov/nsip

Subtotal points from this page
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Total points
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Two Sample
Studies

10 NSIP Resource Guide: My Planet, Earth Competition 2002-2003

I. Woodland Pond
Study Site

If this were your study site, your
students might use the pond as a
starting point for their project.
What role does this pond have in
the systems at work here? Where
does the water come from?
Where does it go? How do plants
get water from the pond? Do fish
live in the pond? Can you see any
other signs of life in the pond?
Your students might measure the
size of the pond and see if it
changes from one season to the
next (perhaps this is a vernal pond
that only has water in the spring
and summer). Students might
check moisture levels in the soil
starting at the edge of the pond,
then one foot away, then two feet
away, and so on. Students can
simply check how wet the soil
feels with their fingers or they can
take a soil sample to the classroom,
weigh it when it is wet, then let
the water evaporate and weigh it
again. (See the GLOBE soil activi-
ties on pp. 12-17 for details and
worksheets.) Students might com-
pare the bushes and trees near
the pond with trees and bushes
that are farther away, or look for
tracks of animals that might come
to the pond to drink water.

As your students observe, meas-
ure and study the pond, have
them draw what they see, and
then add labels and comments
about the pond and how it relates
to the environment around it.

Il. Desert Study Site

A desert setting is almost the
opposite of the pond site. In that
example, the pond was the focal
element virtually defining the sys-
tem. Here, the absence of water is
the defining element. How do the
plants and animals get the water
they need? If your students live in
this type of environment, they
may already be familiar with the
wonderful ways that desert life
has adapted to find, gather, store
and use water. You might decide
find a local expert (a park ranger
or naturalist) to help the students
learn. Or you can simply have
your students observe closely and
carefully—can they see water any-
where? Some water might be in
underground aquifers that are not
visible but which may approach
the surface as evidenced by an
abundance of green plantsin a
valley region. Students might find
a fallen cactus and see moisture
oozing from it. Visit the study site
after a thunderstorm (such cloud-
bursts might be common in your
site) and notice how the cactus
flowers collect rainfall. Students
might see a bird fly to the cactus
and drink the water held in the
flower. Have your students draw
the desert scene, and then show
how water enters the site, how it
is gathered, stored and used by
plants, birds, insects and mam-
mals, and how it leaves the site.

http://education.nasa.gov/nsip



Three Sample
Learning Activities

ny suitable environmental

learning activity will work,

and there are a great many
that can be adapted to My Planet,
Earth.This Educator’s Resource
Guide offers three: the first
focuses on observation—a
necessary skill fundamental to
science in general and this NSIP
competition in particular. The
other two activities come from
the GLOBE program Teacher’s
Guide.

http://education.nasa.gov/nsip

Sample Activity 1

SIMPLY OBSERVING

B Stop, look & listen.

The best way for your students
to begin work on this NSIP com-
petition is to go to the study site
and simply observe. Have them
look, listen and, if appropriate,
smell and touch.The more time
they devote to observing, the
more they will notice. Repeated
visits will lead to deeper and
more detailed observations and
understanding.

B Discuss what they see.

While you are still at the study
site, have students describe what
they see. Ask questions to extend
the discussion. Did they see
insects, animals or birds? How tall
are the trees? What ground cover
do they see? Does sunlight reach
the ground? Does water flow
through? What is the soil like? Do
leaves cover the soil and, if so,
how deep?

B Use a field notebook.

Each student should have a field
notebook to record notes,
thoughts and observations. They
should include sketches of leaves,
rocks, animal footprints, streams,
bushes, trees, etc., as well as
record measurements or other
data in the notebooks. Encourage
your students to record any ques-
tions, as well.

NSIP

B Map the area.

Have students imagine they are
birds flying overhead. What does
the area look like? Have them
draw a picture from above, show-
ing key features such as ponds,
rivers, forests, roads and so on.

If you have a map (such as a
detailed park map), cross-refer-
ence it with the student maps.
Your students’ pictures may
include more detail in the repre-
sentation of plants and other
natural features, whereas the park
map may be more accurate in
terms of scale, location, and size.
You might have students use the
park map as a starting point to
which they add details.

B Focus on the connections.

On at least one of your visits, have
your students focus on observing
the connections among the
diverse components. How does
water get from the pond to the
trees? What birds, insects and
mammals make their homes in
the trees? How do leaves become
part of the soil?

Resource Guide: My Planet, Earth Competition 2002-2003 1 1
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Sample Activities 2 & 3

GLOBE SOIL ACTIVITIES

B A Few Words of Introduction

Using activities from the GLOBE*
Program Teacher’s Guide offers
many advantages, in particular,
the following: these activities
have been used and tested by
thousands of teachers and stu-
dents around the world.They are
of particularly high educational
quality and very easy to use.
Therefore the activities will pro-
vide a ready-to-use format for My
Planet, Earth research projects,
and will strengthen your competi-
tion entry. We have included only
two of six GLOBE activities for
studying soil. You may want to
examine other sections of the
GLOBE Teacher’s Guide
(http://www.globe.gov) for other
ideas and activities. Finally, these
activities provide a wonderful
introduction to the GLOBE pro-
gram’s many benefits for students
and educators. If you are already a
GLOBE teacher, the NSIP competi-
tions provide a forum for your
students to gain broader recogni-
tion for their research.

Resource Guide: My Planet, Earth Competition 2002-2003

*Global Learning and Observations to
Benefit the Environment (GLOBE) is a
hands-on international environmental
science and education program. GLOBE
links students, teachers, and the scien-
tific research community in an effort to
learn more about our environment
through student data collection and
observation.

The goals of GLOBE are:

To enhance the environmental
awareness of individuals throughout
the world;

To contribute to scientific under-
standing of the Earth; and

To help all students reach higher
levels of achievement in science and
mathematics.

—GLOBE Teacher’s Guide, p. 6

http://education.nasa.gov/nsip
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From Mud Pies to Bricks

Purpose

To introduce the different particle sizes of soils
and the properties which each contributes to
the soil character

Overview

Students will sift soil to remove organic mate-
rials and pebbles. They will then sift the soil
with smaller meshed sieves to separate clay
and sand. Students will make mud pies by
adding water to the various soil components,
letting them dry and observing the pie’s char-
acteristics. Finally, students will be challenged
to create the perfect mud pie or building brick
using combinations of soil components.

Time

One class period to sift soils and make
mud pies

Overnight to dry

One class period to experiment with
creating bricks

Overnight to dry

Key Concepts

Soil is composed of a variety of materials.

The size of soil particles helps determine the
soil characteristics.

Soil is important as a building material.

Skills

Sifting soil samples

Observing differences in particles
Measuring or weighing soil
Designing experiments

Testing results

Materials and Tools

1 liter soil (loam) for each student group

Several sizes of mesh screen or sieves
for sifting

Straw (dried grass clippings)
Additional powdered clay and sand
Old ice cube trays (for brick molds)
Small plastic lids or plates (for pies)
Plastic table cloth

Level Prerequisites
All None
Background Soil has been used as a building material for thou-

Soil is made up of many different size grains of
broken-down rock (sand, silt and clay). How
much water a soil will hold, how easily water
passes through the soil, and what happens to the
soil as it dries depends on the combination of
these materials in your particular soil. Soil with
too much clay may crack as it dries—you have
probably seen pictures of ground with huge
cracks or observed the cracking at the top of a
mud puddle when larger, heavier particles have
settled to the bottom. Soil with too much sand
may not hold together well or be strong enough as
a building material.

sands of years, and is still one of our most impor-
tant building materials. In dry regions houses built
of adobe bricks last hundreds of years. Concrete
and bricks are common everywhere. Whether you
are making concrete or adobe blocks, it is impor-
tant to understand the importance of having the
right elements in your soil mix.

What To Do and How To Do It
Observation

1. Ask students to examine the soil carefully
using their eyes, hands, and a magnifying
glass.

GLOBE™ 1997

http://education.nasa.gov/nsip
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. Make a list of the things students observe

about the soil. For example: different size,
shape, and color of grains, other soil materials
such as sticks or leaves, ‘dustiness’, weight, etc.

. Ask students if they think the soil would be

different if all of the particles were alike or if
some parts were missing. How would it be
different?

. Starting with the largest mesh sieves, sift the

soil.

. Place what does not go through the sieve in

one pile—these are the largest particles.

. Ask students to examine the 2 piles. How

are they alike and different? Can they think
of reasons why different size particles would
be good for different things?

. Take the soil that passed through the sieve

and sift it through the next smaller mesh.

. Keep what did not go through the sieve sep-

arate, and continue sifting through smaller
mesh screens. Students will now have sev-
eral piles of soil separated by the size of the
particles.

. Ask students to identify words that describe

the different piles of soil they now have.
Identify the concept of particle size: sand,
silt and clay. Words might include: powdery,
rough, smooth, dusty, etc.

Experimenting

1.

Discuss with students the importance of soil
as a building material. Ask students to iden-
tify things that are built with soil. Example:
concrete sidewalks, brick buildings.

. Have students describe how they would

make a brick using the soil they have.

. Ask students to describe the characteristics

of a good mud pie or brick. For example:
hardness, cracking, resistance to breaking or
water; etc.

. Ask students to guess which pile of soil

would make the best mud pie or brick.
Why did they choose the pile of soil that
they did? What will happen to each pile
when water is added to it?

then molding by hand or putting into a
mold like an old ice cube tray.

6. Dry completely in the sun or in a warm
place.

7. Ask students to test the mud pies or bricks
that they made for breaking, cracking,
smoothness, etc. List what is good or bad
about each one.

More Challenging

1. Challenge students to create the perfect
mud pie or brick by combining different
amounts of the soil particles they sifted out.
Additional sand, clay or organic material
may be provided, especially if your original
soil did not contain very much of one of
these elements. Have students measure or
weigh the different ingredients and write a
‘recipe’ so that they can compare with other
students or recreate their creation.

2. Older students can figure the percent weight
of each soil component in their recipe.

Further Investigations

1. What happens when the dried bricks get
wet? Research how adobe houses are pro-
tected from rain.

2. Examine a piece of broken brick. What soil
elements can you identify? Why are bricks
water resistant?

Assessment

Have students observe soils around their school
or at their biology site. Ask how they can deter-
mine areas which have more clay or more sand.

\samnnoy Supuiea/

Recipe Card amount

Ingredients:
clay (smallest size particles)
silt (medium size particles)

sand (large size particles)

other
5. Have students make mud pies or bricks
from the soil in each pile by adding water other
GLOBE™ 1997 Learning Activities — 15 Soil
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Soil and My Backyard

Purpose

To explore soil and soil properties

Overview

Students will discover the variability of soils,
derive relationships among soils and the soil
forming factors, and link the GLOBE Soil
Investigation to the students’ local environ-
ment. Students use soil samples from their
homes to identify properties that characterize
their soils. They compare and contrast their
soils to those of their classmates. As a class,
students describe relationships between the
properties of their soils and how and where
they were sampled. Older students construct
a soil classification schema.

Time
One class period to observe soil properties

and one or two periods for discussion

If soils are to be dried and changes observed,
an additional class period will be needed.

Level
All

Key Concepts

Soils vary within a small local area

Soil properties are related to the soil
forming factors.

Soil can be classified according to its
properties.

SKills
Sampling of soil
Classifying soil

Materials and Tools
Newspaper
1 liter plastic bags
Local map (topographic or road map
which encompasses the school
district)
Magnifying glass.

Preparation

On the day of the activity, prepare an area in
the room for observing the soils. For example,
cover lab tables with newspaper. If students
will be drying their samples, you will need to
identify a place where soils can be left undis-
turbed for several days. See the instructions
for drying soils in The Soil Protocols—How to
Perform Your Soil Measurement.

Prerequisites

None

Background

Soils vary in their properties depending on where
they have been sampled on a landscape and from
what depth they were sampled. As your students
examine their soils, help them to think about
what they are observing by asking: What proper-
ties do you notice? Are the soils wet or dry? What
colors do you see? Can you identify the compo-
nents (organic material [both plant and animal],
rock fragments, sand, clay, etc.) of your soils?
How does the soil smell? How do the soils feel?

How do dry soils differ from the original soil sam-
ples? Are there differences within a single soil
sample? How does your sampling procedure
effect what you see? How would you group or
classify their soils?

What To Do and How To Do It

Before giving the student the homework assign-
ment of collecting soil samples ask them to
hypothesize how many different types of soils the
individuals in the class can find in their neighbor-

GLOBE™ 1997
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hoods. They need to use previous experience or
knowledge to answer the question.

Before Class

Have students bring soil samples from home,
using 1 liter plastic bags. They should document
their collection methods (such as noting the loca-
tion from which each sample was taken, the depth
of the soil, storage methods, etc.). For younger
students you may want to establish a class proto-
col for sample collection—either through a brain-
storming activity or by providing one.

During Class

In the classroom, students should spread out
their soil samples and examine them closely.
Record observations about the soil in their
GLOBE Science Notebooks.

Have each student find one person in the class
that has a soil similar to their own soil. Record
how they determined that the soils were similar.
Have each student find one person in the class
that has a soil that is different from their own soil.
Record how they determined that the soils were
different.

As a class, brainstorm and list on the board the
different characteristics the students used to
describe their soils. Ask the students to group
characteristics that appear to belong together. Use
words that describe these similarities, such as
same color, same "feel," a number of roots. Have
students describe how the observed soil proper-
ties relate to the soil forming factors.

Discuss what factors could lead to the different
characteristics (five soil forming factors, sampling
effects, etc.).

Ask the students to compare their observations
with their hypotheses about how many types of

soil they are likely to have represented in the class
samples.

Ask them to discuss how their knowledge of the
soil characteristics changed based on their inves-
tigations. What did they learn? Be specific listing
such things as soil characteristics, how soil may
vary in characteristics within a relatively small
area, etc.

Adaptations for Younger and Older Students

Younger students should focus on making obser-
vations and comparisons.

Older students can perform more in-depth inves-
tigations in teams or as a class by:

Developing a standardized procedure for soil
sampling and having your students bring
in a second sample collected by following
the class procedure. Compare each set of
samples.

Developing a scheme to classify soils based
on soil properties.

Drying the soil samples for different lengths
of time and comparing physical differences
between soil in various states of moisture.

Plotting on a local map sample collection
sites and the distribution of the various soil
classes.

Further Investigations

Find out where there is digging (excavation)
going on nearby and visit the site, comparing
what you observe there with the soil characteris-
tics described in your backyards.

Remember: Safety is always your first concern.

Select another school in a part of the world
known for certain characteristics (e.g. a rainy sea-
son, thick vegetation, etc.). Pick a school that has
a history of submitting messages and/or data.
Write a note to the students via GLOBEMail
describing your soil and asking them to describe
their soil to you. How do the differences in your
climates (for example types of seasonal cycle,
temperature ranges, amounts of precipitation,
types of land cover) relate to the differences in
your soils?

GLOBE™ 1997
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Compare your results with those of the other
school and discuss any difference with your
GLOBE colleagues at your school and the other
school.

Investigate what kinds of soils make the best
homes for earthworms or other soil-dwelling
creatures.

Develop a scheme for grouping (classifying) soils
based on soil properties.

Student Assessment

Give students samples of a mystery soil. Depend-
ing on their age, they could:

Describe the soil in their GLOBE Science
Notebooks, using as many adjectives as possible
and covering as many soil characteristics outlined
in the Soil Characterization Information Sheet as
can be observed.

Consider the implications of the characteristics
for its possible history and location.

GLOBE™ 1997 Learning Activities — 18
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Resources

These resources are updated periodically. Check the My Planet, Earth
web site at http://www.nsip.net/competitions/myplanet/ for the best

and most up-to-date version.

B NSIP Competition
Announcement

Full details for the NSIP competition are
presented in the official NSIP Competi-
tion Announcement (EW-2001-07-135-
HQ).To get a copy:

+ download from the NSIP web site—
http://www.nsip.net—or

+ call to request a printed copy
at 1-800-848-8429, toll free.

B NSIP Web Site

The NSIP web site provides additional
information, learning activities, and link-
ages to sites with Mars images, data, and
other resources (including all web sites
listed here):

http://www.nsip.net

B Web Sites
Mission Geography
These curriculum support materials link
the content, skills, and perspectives of
Geography for Life: National Geography
Standards with the National Aeronautics
and Space Administration’s missions and
results. This educational product uses
existing NASA data and images to
engage students in active, hands-on
inquiry, modeling the scientific method
and developing students’ understand-
ings of environment-society relations
and Earth Science.
http://missiongeography.org
Our Mission to Planet Earth: A Guide to
Teaching Earth System Science
(Grades K-4) EP-1997-12-292-HQ.
Available electronically from Spacelink:

http://spacelink.nasa.gov/
Instructional.Materials/NASA.
Educational.Products/Our.Mission.
to.Planet.Earth/

Then select Educator Guides.

Numerous other NASA Guides are
located at the above URL.

Resource Guide: My Planet, Earth Competition 2002-2003

The GLOBE Program

Global Learning and Observations to

Benefit the Environment is a hands-on

international environmental science and

education program.
http://www.globe.gov

Leveraging Learning
This NSF-funded project builds on the
National Geographic Kids Network series.
Each unit includes hands-on investiga-
tions, online inquiries, activities for read-
ing, writing, and communicating about
the science content that is the focus of
the unit, and embedded assessments.
Activities are designed for students in
grades 2-3 and 3-5.
http://llv2.terc.edu/

NASA Spacelink
http://spacelink.nasa.gov

The guidebook, How to Access Information
on NASA’s Education Program, Materials
and Services (EP-1998-03-345 HQ), is
available through Spacelink.

M Reference Books for Teachers

A Sand County Almanac, Aldo Leopold,
ISBN: 0345345053

Pilgrim at Tinker Creek, Annie Dillard,
ISBN: 0060953020

Earth’s Dynamic Systems, Eric H.
Christiansen & W. Kenneth Hamblin,
Prentice Hall 1995, ISBN: 0-02-322421-5

The Blue Planet: An Introduction to Earth
System Science, Brian J. Skinner &
Stephen C.Porter, John Wiley & Sons, Inc.
1995, I1SBN: 0-471-54021-8

How Nature Works: 100 Ways Parents and
Kids Can Share the Secrets of Nature, David
Burnie, ISBN: 0-89577-391-0

A Practical Guide for the Amateur
Naturalist, Gerald Durrell, ISBN: 0-394-
53390-9

Discover Nature Close to Home: Things to
Know and Things to Do, Elizabeth P.
Lawlor, ISBN: 0-8117-3077-8

Sharing Nature with Children, Joseph
Cornell, ISBN: 0-916124-14-2

BOOKS WITH SUGGESTED INVESTIGATIONS

Investigating Terrestrial Ecosystems (2nd
edition), William Andrews & Donna
Moore, Prentice-Hall Canada, Inc. 1986,
ISBN: 0-13-503186-9

Investigating Aquatic Ecosystems (2nd edi-
tion), William Andrews & Donna Moore,
Prentice-Hall Canada, Inc. 1986, ISBN: 0-
13-5013129-X

M Books for Children

How the Earth Works, John Farndon &
Michael Dunning, Readers Digest 1992,
ISBN: 0-521-59837-0

The Books for Young Explorers Series, the
National Geography Society

The Young Oxford Book of Ecology,
Michael Scott, ISBN: 0-19-521167-7

Nature Cross-Sections, Richard Orr,
ISBN: 0-7894-0147-9

The Earth Atlas, Susanna van Rose,
ISBN: 1-56458-626-X

Eyewitness Living Earth, Miranda Smith,
ISBN: 0-7894-0644-6

Usborne Science and Experiments Series:
Ecology, Richard Spurgeon, ISBN:
0-7460-0287-4

Come Look With Me—Exploring Landscape

Art with Children, Gladys S. Blizzard, ISBN:
0-934738-95-5

M Additional Reading
P primary
E elementary

I middle school
A advanced 9-12+

What Is A Scientist? Barbara Lehn. lllustra-
ted with photographs by Carol Krauss.
Millbrook. 32pp. Library ISBN 0-7613-
1272-2.(P) This engaging book demon-
strates what a scientist is by equating the
hands-on, investigative curiosity of first-
grade students with the scientific method
of inquiry. Colorful photographs of the
children at work employ a multicultural
collection of real students as models.

http://education.nasa.gov/nsip



Close, Closer, Closest. Shelley Rotner

and Richard Olivo. lllustrated with photo-
graphs by the authors. Atheneum. 36pp.
ISBN 0-689-80762-7. (P) This fabulous
book explores the concept of spatial
relationships. The photographs show
objects from three distinct distances.The
magnified objects are virtually unrecog-
nizable without the benefit of the com-
parative photographs and written
descriptions. Afterword.

Water Dance. Written and illustrated by
Thomas Locker. Harcourt Brace. 32pp.
ISBN 0-15-201284-2.$16. (P) This inspir-
ing book about water involves readers in
a question-and-answer format. Vivid oil
paintings portray the natural movement
of water and will enhance observational
skills. Fascinating scientific facts about
water follow the poetic text.

Our Big Home: An Earth Poem. Linda
Glaser. lllustrated by Elisa Kleven. Mill-
brook Press. 32pp.Trade ISBN 0-7613-
1292-7; Library ISBN 0-7613-1650-7. (P)
Sun, rain, air, animals, people — all are a
part of the Earth, our big home. Portraits
of children and animals are whimsically
detailed through delightful multicultural
drawings from around the world.The
language is melodic and full of cheerful
metaphors that make the characters
lively and memorable.

Around the World: Who's Been Here?
Written and illustrated by Lindsay Barrett
George. Greenwillow/HarperCollins. 40pp.
Trade ISBN 0-688-15268-6, $16; Library
ISBN 0-688-15269-4. Paper ed., (F), Harper
Trophy/HarperCollins. (PI) This cleverly
written story is told in the form of letters.
Miss Lewis, a teacher, circles the globe to
search for wildlife in its natural habitat.
Her letters and pictures encourage her
students and the reader to examine the
pictures and discover “Who's Been Here?”
A turn of the page reveals the correct
answer. End papers are maps drawn by
the students. End Notes.

http://education.nasa.gov/nsip

| Took A Walk. Written and illustrated by
Henry Cole. Greenwillow. 28pp.Trade
ISBN 0-688-15115-9. (P) Eye-catching ill-
ustrations and a simple text show the
importance of developing a child's obser-
vational skills. A walk through the woods,
across a meadow, and along a stream
provide opportunities for readers to see
all kinds of events occurring around
them in this lovely nature setting.

Before and After: A Book of Nature
Timescapes. Written and illustrated by
Jan Thornhill. National Geographic. 32pp.
ISBN 0-7922-7093-2. (P) This beautifully
illustrated book will capture young read-
ers’interest with an engaging presenta-
tion of the changes that occur in a variety
of natural settings. Readers observe the
changes that occur over spans of time,
ranging from a few seconds to a year.
Author's Note. Nature Notes.

The Big Rivers: The Missouri, the
Mississippi, and the Ohio. Bruce Hiscock.
lllustrated by the author. Atheneum.
32pp.ISBN 0-689-80871-2. (PI) This book
describes how the Missouri, Mississippi,
and Ohio Rivers produced the Midwest
floods of 1993. Watercolor illustrations
set the mood for the simple text in pic-
ture book format. This is an excellent
book on weather phenomena for young
children. Author’s Note.

Autumn Leaves. Written and illustrated
with photographs by Ken Robbins.
Scholastic Press. 32pp. Trade ISBN 0-590-
29879-8. (Pl) The author takes the reader
on a walking tour of some of the best-
known autumn leaves and the trees
from which they fall. Through striking
color photographs and a simple and
effective text, very young children will
learn about the changing leaf colors of
13 different trees from all across the
country.

Garden. Written and illustrated with
photographs by Robert Maass. Henry
Holt. 32pp.Trade ISBN 0-8050-5477-4.
(P) Readers learn about the beauty and
diversity of gardens through stunning
photographs and simple yet informative

NSIP

text. The basic care a garden requires is
explained through a year of seasonal
changes. Glossary.

What Do You Do When Something Wants
to Eat You? Written and illustrated by
Steven Jenkins. Houghton Mifflin. 32pp.
ISBN 0-395-82514-8. (P) This book intro-
duces young readers to the specialized
adaptations animals use to avoid the
constant threat of becoming another
animal’s meal. Intricate paper collages
display the unique defense mechanisms
animals use to escape from dangerous
situations.

Home at Last — A Song of Migration.
April Pulley Sayre. lllustrated by Alix
Berenzy. Henry Holt. 40pp.Trade ISBN 0-
8050-5154-6. (P) With a charming narra-
tive style and intriguing artwork, this
book introduces young readers to a
number of interesting animals and their
migration patterns. Readers follow the
fall trek of the spiny lobster and the
20,000-km journey of the gray whale,
along with seven other species that fly,
crawl, walk, and swim until they are
“home at last.”

Soaring with the Wind: The Bald Eagle.
Written and illustrated by Gail Gibbons.
Morrow Junior. 32pp.Trade ISBN 0-688-
13730-X; Library ISBN 0-688-13731-8.

(PI1) Mixed-media illustrations and large,
labeled diagrams help explain the
behavior and characteristics of the bald
eagle. Information on the life cycle of the
eagle and attempts by environmentalists
to increase the number of birds in the
wild is provided. Words that may be new
to readers are introduced in italicized
print and guides to the pronunciation of
difficult words are provided in many
instances. Fact List.

Visit the My Planet, Earth section
of the Teacher Resources page of
the NSIP web site for an extended
version of this list and for other
resource updates: http://www.nsip.
net/teacher/resources/index.cfm
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Appendix

This is only a sample worksheet; its use is not mandatory.
Feel free to use or modify it to suit your needs.

MY PLANET, EARTH
Observation Log Date

Team Members’ Names

Circle Your Element:

AIR LAND

WATER LIFE

Today’s Question(s)

Today’s Observations: Describe what do you see, hear, feel, & smell. Include or attach pictures, meas-
urements, maps, photos, etc. (if you need more space, use the back).

Questions that you thought up: during today’s work (if you need more space, use the back).

m NSIP Resource Guide: My Planet, Earth Competition 2002-2003 http://education.nasa.gov/nsip



